Gangliosides inhibit glucosylceramide synthase: a possible role in ganglioside therapy.
Gangliosides stimulate the hydrolysis of glucosylceramide (GlcCer), their precursor, and therefore may lower the level of cellular GlcCer and exert a feedback control effect to slow the formation of gangliosides. Tests were made to see if a similar effect on GlcCer levels can be exerted by the action of gangliosides on GlcCer synthesis. Using a new assay procedure, we showed that gangliosides do inhibit the synthase in brain membranes quite effectively, the most active being those lipids with more sugar and sialic acid moieties. Mice injected with a mixture of brain gangliosides for 5 days were found to have a lower level of ceramide:UDP-Glc glucosyltransferase activity in brain, liver, and kidney. The inhibition seems to be exerted by competition for the active site and binding to effector site(s) on the enzyme. It is possible that the reported therapeutic actions of gangliosides on the nervous system are, in part, the result of lowered levels of GlcCer. Malignant tumors shed gangliosides into the extracellular fluid, which are believed to block the generation of antibodies by the host's immunodefense system; this effect also may be due, in part, to reduction in the GlcCer level of immunogenic cells. A new finding is that a ceramide containing phytosphingosine is a markedly better substrate for GlcCer synthase than one containing the more common base.